Comparative response of rat and rabbit conceptuses in vitro to inhibitors of histiotrophic nutrition.
Histiotrophic nutrition via the visceral yolk sac is an essential nutritional pathway of the rodent conceptus, and inhibition of this pathway may cause growth retardation, malformations, and death in rodent embryos. Morphologic differences among species during early development indicate that the visceral yolk sac histiotrophic nutrition pathway may be of lesser importance in nonrodent species, including humans. Here, comparative studies were conducted with inhibitors of different steps in the visceral yolk sac histiotrophic nutrition pathway to determine whether the rabbit is similarly responsive to the rat. Early somite stage New Zealand White rabbit and Crl:CD(SD) rat conceptuses (gestation day 9, rabbits; gestation day 10, rats) were exposed for 48 hr to three different histiotrophic nutrition pathway inhibitors using whole embryo culture techniques, after which they were evaluated for growth and malformations. Cubilin antibody, an inhibitor of endocytosis, reduced growth and development and increased malformations in both rat and rabbit embryos, although the rabbit appeared more sensitive. Leupeptin, a lysosomal cysteine protease inhibitor, also impaired growth and development and increased malformations in rat embryos, while in the rabbit it induced malformations and a slight decrease in morphology score but had no effect upon growth. Trypan blue, an inhibitor of endocytosis and endosome maturation, affected all measures in both species to a similar degree at the highest concentration (2500 μg/ml), but rat embryos responded to a greater extent at lower concentrations. Although the specific adverse outcomes appear to be different, these results demonstrate that rabbits, like rats, are sensitive to inhibitors of the histiotrophic nutrition pathway.